OISSEKVATIONS OX THE CIU^STACEAN FAL’XA OF 
XICKAJACK OAVE, 'I'EXXESSEE, AND VICINITY. 



By AVii.r.i.vM Ferry IIav, 

Of Jfoward Cniversitij, ]Vmhmgfou Cil>j. 



I.— INTRODT'CTION. 

Duriiio’ the siiinmor of Ihul the writer wa.s able to visit Chattanooga, 
Tennessee, for the purpose of examining certain caverns in that region 
and making collections of the crustacean fauna. Like most other parts 
of the country in which limestone abounds, the region is full of caves, 
some ten or more being easily acci'ssible from Chattanooga. Of these 
only a few have been visited by collectors. Owing to lack of time the 
writer was forced to pay attrition only to the better-known caves, a 
brief description of which follows. 

Nickajack Cave is situated near Shellmound, Tennessee, a small sta- 
tion on the Nashville, Chattanooga, and 8t. Louis Kailroad, about 2ti 
miles southwest of Chattanooga; it may also be located about one- 
fourth of a mile north of the point where the south line of Tennessee 
is joined by the boundary line between Georgia and Alabama. Here 
is also the end of Sand or Raccoon ^Mountain, a long ridge, Avhich for 
many miles separates tlu‘ drainage )>asin of the Tennessee River from 
that of the streams which tlow into the Gulf of Mexico, a )>road, tiat- 
topped ridge with a foundation of limestone and a superstructure of 
the sandstone. It rises rather aliruptly from the narrow river valley 
to a height of over l.Too feet. 

The mouth of -the cave, which by the removal of a few trees has bi'en 
made easily visible from the railroad, lies at the base of the north ])oint 
of Sand ^lountain, and the passage seems to extend straight liack along 
the axis of the ridge. In size and impressiveness the entrance far sur- 
passes that of any other American cavern, and alone should make Nicka- 
jack a point of interest. It is about 2()0 feet wide and To feet high from 
the surface of the cave stream to tlie ceiling. Aliout half tlie width is 
taken up by the gorge through wliich the stream flows; the remaindei’ 
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is tilled to a height of ])rolml)ly iio feet with a mass of clay and rocks. 
The mouth of the stn‘am is obstructed with great masses of i*oek, 
which make ciitrance at that point almost impossible. Taking the 
])ath on the left-hand side of the (mtranee, the visitor follows close 

to the wall for a distance of about lOO 
yards to the brink of a steep hill. Ib're 
the ])ath divides, one branch leading 
down the hill to a Hat tioor only a fmv 
feet above the stream: the other still 
follows the wall and soon eutei’s a 
crevice, which, in turn, haids to a laby- 
rinth of low. tortuous ])assages. From 
the labyrinth one may return to the 
main cave again by a rough climl)over 
a great heap of fallen stone, the exit 
being into an enoi-moiis room 100 feet 
wide and long, and (>0 feet high, in 
which hundnals of ])ats have congre- 
gated. From this room the ])ath leads 
down the side of the rocky hill to the 
water’s edge and joins the other branch 
of the original path, which was left on 
the right on entering the labyrinth. 
From here on the cave is much smalhu’. 
the width has decrea.sed to about 80 feet 
and th(‘ ceiling is little, if any, over liO 
feet high. The cave sti'cain so nearly 
covers the floor that one must walk 
close to the wall and from time to time 
cross the stream to find a path on the 
mud banks, which border it first on one 
side and then on tlu' other. If one 
do('s not object to getting- wet it is thus 
possible to penetrate j>robably over half 
a mih* into the i-ecess('s of the cave toa 
great room, so p) loo feet in diameter 
and M'ith a ceiling (>o oi- 7<1 feet above 
the water. The stream here runs 
through a gorgeinade still more nari-ow 
by the fallen stone, which Vws as if 
thrown down by some gi-eat convulsion 
of nature and seems ready to take another tumble if disturbed to th(‘ 
slightest degree. At om‘ place the rock masses have blocked the stream 
so (dlectually thatitis imj)ossible to get a l)oat around (hem, and beyond 
is a large pool too deep to cross by wading. This room is ])ractically 




n Wiifjon road crossinK cavo stream. 
b I’ool in front of cave. 
r Entrance. 
d Large stalagmite. 
c Valley in wliieli are two stalagmites. 

/ Labyrintli of .small passages. 

(/ Lank of large blocks of rock. 

Ii Side j)assage with brandies parallel to 
main cave. 

/ Side pa.ssage abotil g.'i feet above level of 
stream. 

/ Wall of rock apjiarently ready to fall. 

/>• IMass of na-ksolistmeting cave stream. 

I I’ool at limit of e.vploration. 

VI I’ossible <‘ontimiation of passage. 
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tlu‘ limit of exploration; but that the cave, pro))ably as a lar^c and 
easily tra\ eled passao-(\ o-oes much fartlu'r there can be but little doubt. 

Thei’O is evidence on every hand that the cave is very old, and is 
now in its period of decdintv There are no stalactitic formations of 
importance exc*ept at a point about Ino yards from the entrance wluu’c 
there is a laro-e mound-like stala^initic oi-owth d or S feet hio-h and 
])erhaps 20 feet in diann‘t(‘r. In a series of i)ockets or basiirs on this 
stalao-mite were found larj^e (piantities of “ca\ e })carls," rounded con- 
cretionary masses of lime which had formed in tin* disturbed water 
without b«*comino- attached to the sides or bottom. In se\eral places 
in th(' cave there are immense heaps of loos(* rock piled from the 
floor to the ceiling*, and in some cases laro'c blocks seem to hav(' fallen 
quite recently. 

The cave stream, which has been already mentioned. Hows through 
the entire hm^th of the cav(\ so far as it is known, and is of practi- 
cally uniform size and depth throuohout. It receives no tributaries, 
but makes its a])pearance in the laro(^ ])ool at the imd of the cave, 
apparently boilinc* uj) from beneath the rock wall, and flows towaixl 
the mouth of the cave with a o*ood (airrent. It is bordered first on 
one side and then on tin' other by mud baidvs, the side next to the bank 
I)ein^’ shallow, while the side m‘xt to the rock wall will avera^'C 2 or 4 
feet in depth. The larj^e i)ool just namtioned seems to be <[uit(' d('ep, 
but as it was not j)ossil)le to launch a boat upon it it was also im])ossible 
to sound it. 

Two visits were j)aid to the cave, ea(di ('xtendini;* over several days. 
At the time of the first \ isit, heavy rains having- recently falhm.tlu' 
Avater in the cave was so hi^'h as to precdude the possibility <^f colh‘ct- 
in^-. The net result of six days work was a sin<j;h‘ pair of blind cra}^- 
fish. The second visit, some ten days later, was more succc'ssful. as, 
the water having- subsided, it was possibh‘ to o-(*t from one part of the 
cave to anoth(‘r and to work in the stream itself.' 

Less famous than Nickajaidv Cav<\ but at the sauK' time widely 
known, is a rather small (“avern known as Lookout ('ave, whi(*h lains 
foi' some distance back under Lookout ^Mountain. Mdu' entrance is 
reacdanl from the Nashville, Chattanooo-a, and St. Louis Ilaili’oad tracks 
not over a mile fi'om Cdiattanoo<;a. dlie passage a short distance from 
the entranc(‘ b(H*omes (pute narrow, but a litth' fartlnu- on wid(Mis and 
becoiiK's higher so that it is <[uit(‘ commodious. The route gradually 
descends to tin* le\el of tln‘ river outside and at last iiHM'ts a small 
subt('rraiu‘an str(‘ani along which one can wad<‘ for sonu' distance in 
either dire<*tion. 1 was abh' to visit this place' but once' and them fe)und 
the wate'r te)e> miidely fe>r suevcssful ce)llceding. In e)iie‘ de'e'p he)h', he)w- 
ever, I saw a ve'i v pah'-cohu’cel salamaneh'r about leemi in h'nglh. It 
may have be'e'ii a larval form of some e)ut-e)f-door speede's, but it looke'd 

M and Tackard, Tin- Fauna of the* Xickajack Cave*, Aniericaii Naturalist, XV, 
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quite unlike iii\y with whieli I ;iiu familiar. It swam away with such 
rapidity when 1 attempted to seeure it that it soon disappeared in the 
muddy water. 

At Itossyille, Georo-ia, 1 was aide to penetrate a few fcH't into a small 
eaye at the “John Ross Spring." At Shellmound I paid two yisits to 
what is known as the Wine-house Caye, a treaeherons hole of So feet 
almost perpendicular depth, tilled with loose rock masses of all sizes. 
The passage at the bottom of the eaye is yery short, but contains sey- 
eral pools of water which will ])rol)ably l)e found to contain about the 
same fauna as the stream in Nickajack Caye. 

During the inteiwal between the two yisits some collecting was done 
at Itossyille, Georgia, and in the immediate yieinity of Chattanooga. 
The results of that work are included in this report. 

II.— re:\iarks ox animals, other than orestacea. 

In addition to the light-colored salamander mentiom^d aboye 1 
obseryed seyeral other animals, which may be referred to here, as they 
will not tind a proper place in the body of the paper. 

In the Wine House Caye 1 saw a small white tish which, from its 
actions. I took to be a blind species, Init it was quite unlike Amhly- 
ojmIs and may belong to some unknown species. Here also I secured 
one specimen of the caye salamander, maculicaudd. 

In Nickajack Caye there were hundreds of bats, and in their dung, 
which coyered the lloor and rocks in some places to a depth of seyeral 
inches. I found numerous small Le])idopterous insects in appearance 
yei-y like the ordinary clothes motli. Caye crickets (ll«len<i'cvi< Knh~ 
t<rr(Uieus Scudder) Avere common, but nowhere abundant. In the 
stream 1 noticed a feAy small minnoAys and many blobs sp.). 

Here I also found a good-sized Avater snake (Xat?dx s]y) swimming 
about in a most confused manner. A da}’ or tA\’o later 1 found a but- 
t(M-tly JYeonyinjddi yemma perched upon the Avail of a narroAy and totally 
dark side passage. The snake and buttertly Averc undoubtedly acci- 
dimtal yisitors to the caye. The others, Ayith perhaps the exception 
of the blobs and minnoAVs, Avere permanent inhabitants. 

III.— CRESTAC’EA. 

Suborder ISOPODA. 

Family ASFLLIITE. 

Genera M ANCASELLUS Hargerand CyECIDOTEA Packard. 

Cv^CIDOTEA Packard. 

While in this paper and a ])receding oned 1 have used the name 
Cipetihdt'ii for tin* eyeless subterranean Asellidse, 1 haye done so 

' ( H>servations (jn the (.’nistiuvan fauna of the region about Mainiuoth Cave, Ken- 
tucky. This volume, p. 223. 
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nioro out ot* (Ic'forcm'c to runmioii tlmii out ol‘ cun- 

tiilonre in the validity of t!i(^ o‘(aui,s. Tin* ease lias lu‘en si'veral times 
reviinved by various writeis, but in vii'w of the fact that in this jiaper 
several new faets ree-urding th(‘ spi'cies an‘. brou<rht forward I feel 
warranted in presentine- a eimiphdi' di^'estof all that has beiui said and 
adding thei'eto such rcuiiarks as my exptudenei' dieti«t(‘s. 

4'he ^enus (,Wri</otr<( was ere(‘ti‘d in isTl by Hr. Packard for tlu^ 
ree«*ption of the peculiar eyeless Isopod fi-om the cave n'^ion of Ken- 
tucky. The orio-inal diay-nosis was based on imperfect specimens 
w hich lackc'd the lu'opods and s(‘cond anteniue, and thi' name ( hnudoftn 
w'as intended to call attimtion to its atlinity to the nairine o-emis Idotea. 
Ilowevcu’, a cai’eful comj)arison of the structural details with this 
^enus and with A<^eUux <‘(mum(nh showed that these first ideas wei’e'; 
erroneous and that the atlinity lay with rather than Idoii <t. As 

the ^enus ^Ls>.//?ev is a characteristic fresh-w ater foi ni distributed, in 
North America, very o-enerally throuohout th(‘ fresh-water surface 
sti'cams and ponds of the cave reo-ion. the probable very close relation- 
ship of the two g'cnera i^ii^cldoien and Ax(dlw< and thi‘ proViable 
descent of the 1)1 ind form from the other became apparent. In l8Td 
Dr. S. A. Forbes’ united it with and in describing- his investi- 

gations said ‘bV detaih‘d comparison of this species with undoubted 
Ax<dhii<^ especially with the admirable plates of ^1. in the 

* (.h-ustaces d’eau douce de Norvege,’ has failed to re\ eal any strm-tural 
})eculiariti(‘s which could positivelv serve as the characters of a distinct 
g-iMuis." Ill 1881 I)i-. Packard described a second species of this genus 
from Niekiijack Cave. n«‘ar Chattanooga, Tennessee, calling it ( Aeidotf<(, 
)uc]iaj<(chiix!.s. At the sanu' time In^ stated his opinion that the two 
specii's of (\vrhlofea had sprung from two distinct species of AxAlux. 
Fi\'i* years later the same author, in his monograph of the Cavi' Fauna 
of North America.^ defemds his gmiiis, and this defmise has ajipanmtly 
bei'ii suflicient to cause* all subseepient writers to accept it. lie says: 

It remains to he seen, liowever, whethei* ^Ir. Forhes lias not somewhat o\ erstated 
the ease ami whether tliere are not a nmnher of structural i)eeuliariti<*s whicli forbid 
our i>laeing the two known s}>ecies in the genus Asellnx. It shouM he observed that 
not only are Cn’cUlotm n(ii</l(( and ( kvrUlotca nirkajackcDxlx without eyes, hut that tin* 
body and appendages also differ a gcxnl deal frtiin any of the known species of Ai<(’Ihis. 
The genns seems as well founded as many others in the Isopods and other gruii}>s <>f 
Crustacea. We have little doubt but that Cnritlolm has by modification and heredity 
been derived from .4.sv’//a.9, but because this is most proliable it is no reason why, from 
a systematic point of view, we should disregard its evident generic charact(*rs; for it 
is now generally believed that somehow all the genera of I.«oj»oda have descendt*d 
from some primitive form or genus. Hecause, tlien, we do not know with sonu* 
degree of certainty that Ciecldotea has recently diverged from At^elhtx, and can S(*t* 
that the generic characters it posse.sses have been the result of its underground life, 
we should yet, from a luirely taxonomical j>oint of view, regard it as a g(»od genus. 
Of the genus Cnmyonyx some species are blind and others are not, but the blind spe- 
cies do not present other important differences. It is so with the sjieeies of Fhalan- 
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(jodes, wliere the los.s of eyes is not always areompaniefl by other changes in furni 
anrl structure, and so witli other cases. 

If we turn to the Kurojiean A-srllns forelii Illanc, a hliinl species from the abysses 
of Lake Leman, we see that it does not belong to our genus ( ‘nTUlotca, althougli it has 
been referred to ('ivckloteu by P'uchs in his ])ap(M- on the fauna of the <leep sea. 
Axfihis /orelli, eoiui»ared with sj»ecimens of AsGIkh a<juaflnin from Belgium, is about 
half as long and broad as .1. (upuitlrua; the body lias retained about tlie same pio- 
])ortions; tin* telson (abdomen) is little, if any, narrowtw or elongated. Both 
liramdu's of tin* caudal stylets are of about the same Imigtli as in A. A.<tel- 

lua ftnrUl, then, ai)}>ears to us to be evidently a dej)anjK‘rati*(l species, closely allied 
to .1. whi(di has lost its eyes by its life in supposed peri>etnal darkness at 

or near th«‘ bottom of Lake (leneva. Its geiu*ric cluiract<M-s are identical with those 
of its jiarent form, J. So also are those of J. mro/av/.s- Sclu<'Mite, found in 

wells in (lermany, and which closely resembles ^1. jhvclii, only diffi*ring in slight 
specific characters. It is <*vid(ui( that thesi* two blind sjiecies were originally <leiived 
from J. atjuafinin, and henc<‘ hav(‘ retained thi‘ generic (“haractei’s ami specific marks 
of that Lnropean s]K*<-ies as compared with our Aiui*ri<-an .1. rwnnnniia. 

Whtu, liowever, we turn to our ( ’ncldoU’a atiiytH and nirhtjdvkvimia, we find that 
they are not only not congeners of the blind LurojK*an Axelli, but tliat thtw are also 
not congeneri(’ with the American Aficlhts comminAx, and that there ar(> no interme.- 
diate forms connecting them, although tin* eyed si>ecies of Aselhts are somewhat 
variable. Deuce, we f(‘el warranted, on taxonomic grounds, whatever may be our 
theoi-y about their origin, to retain the genus C.rridotra. 

Since tlie a))ove was wi-itten, three speei('s of have been 

descriluHl, .l.svV//^v hoppum (tarnian. Harford, and 

(ittemudus Kichardsoii ; the former fi-om south we.stern Mis- 
souri, tlie .second from C^ilifornia. and tin* latter fi’om the Dismal 
Swam]). There is probably still anotln*r s])cci(*s, as yet undescrilxul, 
wliich oc(*urs in tin* District of Columbia. The Southern States have 
been v(*ry poorly (*x])loiH*d for their fresh-watei’ ei-ustaceau fauna, and 
theia* can be no doubt that when the work is und(*rtak(*n many addi- 
tional species of ^l,sv//n.y will be bi*ouoht to lio*ht. They, therefore, 
are more abundant than Packard sup])osed, and exist. ])robably, as 
distinct s])eeies in nearly e\ ery eavi* i‘eo*ion. 

Dr. Packard's claim ‘"that the two or thi-ec* species of " ( 
are eono(*nei'ic amono* th(*mselves on one hand and ^enerically dis- 
tinct from the e-eims As<Ih(s on tin* other." is a stat(‘nn*ut which Ave 
could understand had he not folIoAved itnp Avith the statement that “the 
species have ])robably aris(*n ind(*])(‘ndently." A genus, accoi'ding to 
the usual concejttion, is a natural aggregation of s])eei(*s and not a het- 
erogeneous as.semblage of s])ccies, grouped tog(*ther simply because 
they happen to resemble ea<*h othei-. That such heterogeneous genei’a 
do exist and are accepted is (piite probable, but they are accepted 
because Ave knoAV nothing more of the animals than that they look alike. 
The genus C^rulotc<( ])resents a case in Avhich, in spite of the lack of 
good generic eliaracter and the A^ery sti'ong jirobability — one might 
almost say certainty — that the species are not of similar origin, carcin- 
ologists have b(*en Avilling to group them together. In this connection 
Ave are strongly reminded of the elloil of Co})(* to establish the genus 
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( h‘roinrt< ■< to contain tin' l)liinl craylislu's. "Flicsi* in tlu'ii' \\a\’ ])ossc.ss 
the very clmractors wliicli ha\ (‘ hcni oiven o-('ncric value in ( : 
tiH\v are white, eyt'hvss, ami iiior(‘ elon<;-at(‘ than the .siiri‘a<-(‘ (lwcll<‘i’s. 
luit there can lu' no douht that tlu' tiv(' or six known spcaacs ol‘ hliml 
eraylish have had an altoo'ether ind('|H'nd(Mit oriiiinand ai’(‘ l<‘ss elosedy 
related to each otluM’ thaTi to s])ecies with (‘V(\s livino outside' the cave's. 
The' remarks of lla^’e'ii' reii-ai'dino- tlie* imalidity e>f tlie* o-ciuis Orro- 
may very we'll apply lie're'. 

On loe)kinii’ at the' o-e'ne'ral e’iiaraede'rs e>f cave'-inhahitino' animals it 
will he se'en that nearly all ha\«' he*e'n alfeede'd in the' same' oe'iie'ral way; 
loss e)f cole)!', nie)i'e or less e*e)m])le'te' de‘oe'ne'ratie)n e>f the' e'ye's, and a 
eorres])omlino' hy])<'rti’e)[)hy e>f the' tactile' eerpins are* e'harae-le'i istie*. 

In seeiiie' oTe)ups (tor instaiie-e'. the' Atn iCj nxld) the'i'e' ha\e' he'e'n 
found inte'rmeeliate' feerms he'twee'ii the' surfae*e' and true' suhte*n’anean 
varietie's, lent see far this has met he'e'n ae-complislie'el with the' Ise)pe»els. 
Pae'kard mentions a e'ase'. he>we\ e'l*. wliie'h is extre'ine'ly su^ge'stive': ji 
spe'e imen e)f ^1. comiinuHs fre)in a well in southern Indiana was hh'aedu'el 
]!erfectly white, hut re'taine'd all the' other e-har- 
acters of its s[)e'cie's. It is a well-known fact that 
oe'casionally ( \ has ontlie'topof its he'ad. 

w he're its eyes shoilrtel ))e. a few fae-e'ts, she)win_o' 
that the loss of e'ye's has l)een so ree'ent that indi- 
\ iduals oce-asie)nally re'vei't te> the' priniitive e'har- 
ae'tei's. I loweve'r, there is laedvin^' at the pi'e'se'iit 
time the positive e'vidence that this cfe'TUis is ne^t 
a natui'al one, eer that we tind here' a e'ase' e>f the 
inde'pe'iident de've'lopment e>f similar charae'te*rs. 

I the'refore ae-e'Cpt the o'enus on the' oTeninds of 
convenience', fee'lino- ce'i'tain that future inve'sti- 
o’iitions will thi'ow li_i>ht on its e)rio'in. 

MANCASELLUS MACROURUS Harger. 

This species was e)htained in some' ahundane'C 
at various localitie's in the re'o-ion \ isited. J 
fe)und it first in the' Je)hn Ross s})rino- at Keess- 
ville, Georgia, wlu're it inhabited the' e-old water i - man< asi.i.m s 'i . 

I I • • 1*11 • < i:oi urs. 

(dose to the reee-k cre'vice's ti'om w hie-h the' sprmo- 

issued, lieyond e>r IdO feet eleewnstreani it ce-ase'd te> e)e‘cur. At 
Xie'kajack Cave it was fairly ahundant just outside' the' e*ave', e)ii the' 
under side of tlat reecks and in the' e*re\de'e*s e>f ele-e-ay inii' leer's e>f we)e»el. 
It was most comme)n in a elimly liodite'd e'i*e'\dce at the' meeuth e>f a 
tunnel- like euith't tor the pe>e)l at the' front of the- cave', wlu're in 
a few minutes 1 pie-ked some lifty sj)e'e'imens freeiu seeme suhirn'roe'd 

Mlagen, Amer. Nat., \'l. 1S72, p. MM. Note* also the* ge'iins SUi<it>ln'ininis ('oi'(', 
for the snl)terrane*an (hniuiKiritJiv, .Vine-r. Nat., \’J, .Inly, IST'J, p. 422. 
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driftwood. The congreojition iit this point may have boon due to the 
Ijreseneeof the driftwood. l)ut tliis was also abundant in better lio’hted 
locations and did not seem to be inhabited hy the crustaceans. 



CiECIDOTEA RICHARDSONi^: Hay. 



It was contidently expected that one result of the reexamination of 
Xickajack Cave w'ould l>e the collection of the various species of animals 
descril)ed from this locality l>y l^ickardd but it was not until the last 

day of my visit that 1 was 
able to find what 1 sup- 
posed to ]»e his Civcldotea 
nichajackenxi'i. A few 
specimens were collected; 
and on a critical examina- 
tion it quickly became 
evident that either the 
description and lio’ures of 
Dr. Packard's (\ niel'a- 
jiudensLs are altoo*ether at 
variance with the facts or 
my s})ecies was a distinct 
one. As Dr. Packard's 
types have been lost, it 
can not be satisfactorily 
determined which is the 
proper view to take; but 
for many reasons, some 
of which are o*i> en below, 
the latter seems to be the 
onD acceptable one. 

Descri i>t I on . — A prel i m - 
inary descri})tion of the 
new species was published 
soon after my return to 
been prepared, it seeins 




Fig. 2.— C.tciDoTEA richardson.e Hay. 



a Dor.sal view of entire si)ec- 
imen x G. 
b First antenna. 
e Second antenna. 

(I Mandible. 
e First maxilla. 



/ Second maxilla. 
g Third maxilliped. 
h Hpjierlii). 
i LoAver lip. 
j Gnathopod. 



Wtishiiif^ton;® but now that tionires 
desirable to describe it in detail. 



have 



To a certain degree the general aspect is that of C. i^tygliis: the 
animal is slender, white, eyeless. The slenderness, however, is much 
more pronounced, and the long, sprawling legs recall strongly certain 
of the Ligildce, The whiteness, and e.specially the apparent frailty of 
the body, is much more noticeable than in (\ stygim. 

The body is flattened quite as strongly as any member of the genus, 
being slightly convex along the median line only. The greatest 



’ Packard, The Fauna of Nickajack Cave, Amor. Nat., XV, 1881, p. 880. 
^ Proc. Piol. tSoc. Wash., XIV, 1901, i>. 180 {Vu'ckhAea richardsome). 
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lnvadth i.s at tlii' last thoracic scynicnt, and tin' oivatcst liMioth, (cxcln- 
sivc of a}H)cndagcs, is about four times i1k‘ orc^utest witltli. 

The head is eonsid»‘ral)lv l)road(‘r than loiiir. eoiiea\'e in front, con- 
vex on the sid(‘s, and witli a small, indistinct lobe near th(‘ outer 
}X)sterior angle. 

Th(‘ iii’st body segment tits the lanid vmy closely, Imt the anterioi- 
('oi-ners are slightly produced :md th<‘ postcu'ior ])oi1ion of the lateral 
l>order somewhat swollen, so as to leav(‘ a rather j^romimmt sinus a 
little in front of the middh‘ of the ))oi-der. The s(‘cond s(‘g'inent is 
more nearly straight along- the anterior margin, has sharp anterior 
and broadly I'ounded post(n-ioi- angles. The third s(‘gnient is (piite 
similar to the second. The foui'th segment is still of the same gen- 
eral character as the preccaling, but is more nearly alike anteriorly 
and posteriorly than any of the other segments of the body. The 
fifth, sixth, and seventh segments have thidr lateral (expansions directed 
])ackward, slightly in the fifth, and more strongly in the seventh. 

Hehind the seventh segnuMit can be seen two very small anmdar 
segments of the a])domen. 

The telson is one-fourth longci* than broad and about one-fourth 
longei* than the greatest width of the l)ody. All its angles are broadly 
nmnded and its upper surface is only slightly convex. 

All the segments of the body and the head and telson are thickly 
covered with tine, short, bi'istle-like hairs, whh'h ])i-oject in eveiw 
dire(‘tion. They are most evident about the margins of the body, but 
may be found everywhere. 

The antennule is about as long as the jaHluncle of the antenna. The 
basal segment is In-oad and somewhat enlarged distally. The second 
segment is long, cylindiical; the third is shoi'ter. The tltigellum is 
eom})os(xl of about tifteem segments, all of which bear one or two 
shmder seta^ at the distal l)order, and the outer sevcni or eight bear, 
in addition, each a single spatulate sense organ. 

Ill the antenna the lii*st two segments arc short, the third slightly 
longer than the tirst and s(*cond combim'd, and the fourth is as long 
as the tirst, second, and third taken together. The tlagellum is very 
long and slender, so that the tmtire antenna is fully as long as the 
body, ddie mandililes have a cutting edge and a bi-oad gi’inding siii'- 
fa(‘(‘. The palpus is wadi developed and provided w ith a strong hand- 
like extremity. 

d'he maxilla* and maxillijieds do not present characters of impoi’- 
tance. 

The tirst pair of ambulatoi'v legs (gnathopoda) an* enlarg(*d and 
subchelate. din* hand is broad, intlated, and convex; the dactyl is 
strong and has an acuminate, somewhat sinuous, tij), and is provided, 
especially along its o])posable mai-gin. with stitf bristles. It shuts 
against the hand between two I'ows of strong* si)ike-like teeth. The 
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oiirpnl soonuMit is pi’oducod and spinifonii at its oiitei' distal anoln. 
ddn* ninros Ixmu’s on its tip a sl(‘ndnr s])in(' almost as lon<;‘ as tlio 

SO^llKMlt. 

Tlio siK-(‘0('dini»- pairs of walkino- l^o-s aro slcndor. hairy, and (md in 
very slnndni', a<*iite, claw-liko dactyls. 

The uroj)ods arc about oii(‘-half as lonjj; a>. the body. The basal seg- 
ment is slender, siibcylindrind, straight or slightly cui’ved. and the 
termijial segmemtsare sleiuhu- and gradually tapering from tlie l)aseto 
the end. d'he outer of these terminal segimmts is not much over half 
as long as the inner. In a ])(‘rfect spt'cimen the inner is considerably 
ov(U' half as long as the ))asal segment. 

Ltmgth of body and uropods about iiO mm. 

-Although 1 was able to learn comparatively little about 
th(‘ habits of this animal, tlu‘ litth* I got is of interest and will serve 
to contrast tliis species with its relatives. They were found clinging 
to the und('r side of tlat rocks well out in the cave stream, where the 
cui’r(‘nt was strong and the de]^th usually over a foot. Their move- 
ments were rapid, and they seemed to have no difficulty in ninuing 
from one place to another over the rocks, recreating always to the 
lower side and hiding beneath some com^enient angle. As a last resort 
they would loosen their hold on the rock and float away in the wate'r. 
When in theii- native ehmient. their sprawling legs and ([uick move- 
ments were very noticealde. When removed from the water tlu'v 
were absohitely hel])less, not even having strength sufficient to i’ais(' 
their legs or straighten out theii* bodies. 

(Jo)np<(rh«tn <(n<l disfrJhidio )). — C'cvchjoiea 
Packard, from the same locality, 
is described as followsP 
Body longer, narrower, an<l slenderer than in U. 

The antenna* are sometimes very long and reaeli to tlie 
end of tlie third joint of the second antenme; they are 
sometimes nearly twice as long as in U. and are 

purplish white, while the tiagellum is provided with long 
hairs. 

The second antenna* are as long as the head and extend 
baekwanl as far as the base of the abdt)men. The legs 
are much longer ami slenderer than in C. ^tugia. The 
abdomen is long and narrow, and the caudal ajipendages 
are moderately long in one specimen and short in another. 
In one individual the outer liraneh is much shorter ami 
smaller than in the others, ami in most it is as long as 
the basal joint. On the whole, the caudal appendages 
are no longer than the telson or terminal segment of the 
Fig. I.— C-ecidotea nick a- abdomen, while in C. sUfijia thev are half as long as the 

JACKENSIS I’ACKARD. .. . i . 

A t n ml * entire body. 

5Cau(lar-Vvicts \ftor i*ack- species forms in the antenme and slightly purplish 

anl. color and the proportions of the leg joints perlnqis a 




'Packanl, The Cave Fauna of North America, Mem. Nat. Acad. Hei., IV, 1887. 
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nearer approach to the genuH Asellns than that of Mammoth an<l M'vandolte caves. 
On the other hand, •sfifijut apj>roaches AsSIns more ii] its shorter, U(md<‘r t)ody, 
with the shorter, broader alxlomen. It seenis (piite evident that the two species 
must have descended from different s}>ecies of Amelias. Whether tliere is an addi- 
tional species in the Southern States from which tlie present sjx'cies may liave been 
derived remains to be seen. 



Front tho iiltovp dtvscriptioii it would tlmt tlu‘ chief ditiereiico 

Itetween ([ nirh(j<tclie}tsix jind t y'/c/ot/v7.sv>;/;e 
lie.s in the clmnieter of the uropods, l)nt ti refer- 
ence to the tio'urc's act'Oinptinyino* Dr. Piickard’s 
descri})tion shows several more important char- 
acters in which this species do not corres])ond 
with the present one. Th(‘ first antimme are 
short Sind lisive si lisin'ellum coin|)os('d of not 
more than seven seoanents; the pr'^sent species 
has aljont fifteen. The outline of the h(‘sid and 
body is quite different, thoug-h this nui}’^ lie due 
to fsiulty drawing*. The 
shape of the telson isv(‘ry 
different, being* much 
longer in proportion to 
the hmgth of the body 
and its own width tlian 
in (X. r}(‘h(nuhot»a^. 

During* my <'xaminsi- 
tion of the ii(‘w s})ecies 
Miss Harriet liichardson 
kindly furnislied me with 
specimens of sin eyeless 
Ci^iXdotea from ^(etcalf, 

Georgia, Avhich s1k‘ has 
identified as G. unis Packai'd. 

It seemed rathei* improbable thsit the speci(\s 
should sipi)ear in two locsilities so fsir a})art as 
the northei’ii and southei*u limits of the State of 
Georgia, but a csireful comparison with Psick- 
sird's description and figures showed that it 
coi’i'espondecl very well, although differences 
sire still to be found in important cliarsictei’s. 
Uegarding them, in the absence of Ixdter 
proof,^ as ( \ nich(jacl'ensis Packard, we find the following diflenmces 
between C. and (\ nlch(jaeh ))}<i.s: 

(\ nichtjach/nsh has the first anteniue shortm*, composed of abonf 





M etcai.f,(Skok- 



FK;. 4. — (’.ECIAOTE.\ 
Packard, ^ 
Kentucky. 



STYGIA 

Cave, 



‘The Metcalf specimens may represent a distinct species, in wliich case it may I-e 
known as C. troylodi/te.s. Tyj>e, No. *2blS(>, r.S.N.^I., Metcalf, (Jeorgia. 
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ten .segments, C. rlclht nUoircV 1ms fifteen. The second untmiiue ar(> 
shorter, not equaling the length of the body; in ( \ vl(::h(i rthon^ 
are longer than the body. The sides of the body are nearly ])arallel, 

the head nearly, if not (iiiit(\ as wide 
as the broadest segment. In C. rtch- 
anl'<on:*^ the bod}' is wid(‘st in the mid- 
dle and tapers toward each end; the 
head is i*onsiderably narrower than 
the first body segment. In C. n!cJca- 
jacl'ensls the telson is long, with 
slightly concave sides, and the uro- 
pods are short, their basal segment is 
enlarged at its di.stal extremity, and 
the t(‘rminal segments are about as 
long as the basal portion; there are 
tufts of bri.stles at the ends of the ter- 
minal segments and a very few rather 
large bristles along the margins of 
both ba.sal and terminal .segments. In 
(\ richanhonie the telson is convex 
sided and .shorter, the uropods are 
very long and slender and thickly 
covered with short bristles, 'the basal 
segment is fully as long as the tel- 
.son, and the terminal segment half as 
long. There are differences also in 
the appendages, but the above are 
sufficient for our purpo.ses. 

Comi)ared with the well-known 0. 
the specimens from Metcalf 
seem to resemble that .species rather than O. rirhdrdfionx^ but the 
differences ar«‘ great enough to .show that it has descended from .some 
other, but closely related, species of A’sellns. In order that compari- 
sons may readily be made, I have prepared figui*es of the three species 
mentioned and have copied Packard’s figures of nicl'ajaclcemis. 




. stij{>ia (Mam- 
( Metcalf, 



a TeLson and uropoda of 
moth Cave). 

b Uropod of V. nickaja<-keu.'<is 
Georgia). 

e Telson and uropoda of C. richardaouit' 
(Nickaja<'k (^ave). 

d Gnathopod of C. niekajackenitis (Metcalf). 

e Fifth pereiopod of <’. nickajackcnsis (Met- 
calf). 

/ Fifth pereiopod of ('. ricJairdsomr (Xicka- 
jack Cave). 

</ Fifth pereiopod of V. (Mammoth 

Cave). 



Family ONISCID.E. 

Genus PORCELLIO. 

PORCELLIO LiEVIS Latreille. 

This species was found in great abundance under stones a .short dis- 
tance from file entrance to the cave. They were well known to the 
natives of th(‘ region, and are used by some of them as a medicine to 
produce an eruption in the case of hives, measles, and similar di.seases. 
The recipe calls for ‘‘Miine sow bugs crushed in a small (piantity of luke- 
warm water.” The dose is taken internally, and is said to be very 
efficacious. 
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Order AMPHIPODA. 

Fnniily ( I A:\I.M A HUFF. 

Genera NIPHARGUS and GAMMARUS. 

Unclor the o-enerie name Xlph(trgn.'< vSchiddte I place thi' s})(‘ci{*s 
(l(‘scril)(Ml as (^rnmjony.r <(ntennati(.^, hv Dr. Packard,* as 1 find it 
at^'rees much more cdosely with that o-cnus than with C)'(UHio)nf,i‘ or 
As remarked by Chilton,^ the genera ('rnhijouyx and 
X)])har(im are very closely related, diflerino- only in tin* fact that the 
telson in the latter o*enus is divided, while in tin* former it is entire. 
Jn the present species the oidy parts in which there is a ditterence 
from the other species of the o-eniis ar(‘ the last pair of iiropods, which 
do not have the outer branch excessively elonoated. 

Although the various species of Xtphnrguii are welbknown inhal)- 
itants of wells, springs, and subterranean water courses in the Old 
World, no species has heretofore been described from North America. 
That 1 do not claim the honor of l>eing* the first to recognize the genus 
in this country is due to the ret(‘ntive memory and apparently limit- 
less information of my esteemed instructor and friend, Dr. Theodore 
N. Gill, who has just called my attention to a mention of it in a list of 
the Crustacea of the District of Columbia, published in a rather obscure 
work as long ago as IShl.^ The name was evidentlv applied with 
some doubt, as it is followed l)y an interrogation mark. • I)r. Gill was 
also able to give some interesting information regarding this citation 
and the specimen upon which it was based. The list of crustacea, it 
seems, was furnished by Stimpson, to whom, however, no credit is 
given in the book. The specimen (for according to Dr. G ill's recol- 
lection there w’as but one), wdiich is called Xiphnvifux^ wars sent in 
from some well near Washington, and in conversation Stimpson 
expressed himself as certain that it belonged to that genus. Cnfor- 
tunatel}". no further reference was made to the species, and no other 
specimens have been obtained. 

That other species of this genus have been observed in North Amer- 
ica I do not doul)t, but the\’ seem in all cases to have been described 
as The two genera are very closeh^ related, and diti'er 

ap})arently only in the telson, which is entire in C ranijuiui.r wwA divided 
in X'lpluupu^. Cr<ni<jo)uj.e hf^urcufi O. P. Ha\' is a Xij>Ji(n'<ptfi: C. 
I O. P. Ilay, C. /hrA//v/^ Smith, C'. An Smith, 5ind C. rif- 
Smith seem to be correctly placed: < '1 gracllu Smith has the t<dson 
slightly emarginate, l)ut not divid(‘d to any ap})r('cia})le (‘xtent in any 
of the specimens which 1 have examined. ('. tn^ron<ifuti Forbes is 

' Am. Nut., XV, ISSI, {). SSO. 

■■'Trans. Linn. Sue. Loud., 2d st*r., VI, pj). 21S-220. 

“rhelps’a Washington Described, ISGl, p. o4. 
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rortainly lu'ithci' nor r(f}is, ))ut lu'lono-s to Ji distiiirt 

o-enus foi- which I proi)osc the miine Ih(cf runts. C. fatjcJhttus Bene- 

dict dill'er.s from all the others in having the last two se^’ments of 
the iirosome coalescent, and therefore can not be a Cr<ntgony;r. but 
should stand as the type of a distinct yeuiis which ma}' be known as 
Stygonrctrs. 



NIPHARGUS ANTENNATUS (Packard). 



The specimens from which this description is written were taken at 
various j)laces within Nickajack Cave, and undo\ibtedly rc])resent 




Fk;. NiPHAUor.s antesnatvs. 



a Right latoral view of adult female. 
b First antenna of female. 
c First antenna of male. 

<l Seeond antenna. 
c ^Mandible. 

/ First pereiopod. 
fj .Second ]>ereiopo<l. 



fi Third pereiopod. 
i Fifth i»ereiopod. 
j First pleojiod. 
k .Second plcopod. 
I Third pleopod. 

VI Telson. 



Packard’s (^mngom/.r unfnn}utuNn\r>^vv\hrx\ ivom this locality in iSSl.’ 
They differ slig-htly in the specific charatder and lielon^ to a different 
<4’enus, ])ut these diflerences are of such a nature a.s to make it seem 
proltable that the}" are the result of the poor material from which Dr. 
Packard wrote his description. 

Body slender, smooth. Head more elong-ate and less deep than 
usual in this genus. Eye composed of a few slightly pigmented facets 
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oi‘ Wiintino- ultoo-ether. when i)rcsont of no d(‘tinit(' slnqM'. First 
rtntonnii inoiv tlmn hulf us lono’ U'< tlio (wtcMulod Ixulv; witli u snmll 
secondury tluoollnm of ii))oiit two articlos; tho tluovlluin is moi-(‘ than 
twice as lon<>' as tlic ])cdum*lt‘ and coinj>oscd of ahoiit si\tc<Mi sco-mcnts 
in the male and twenty -nine in the ftmiale. Second antcmna slioid, 
not half as lono* as the first antenna, tla^’elluni not iiiiich lonoxn- than 
the second or third seyi’iiients of tin* peduncle, coini)os(*d of five* or six 
articles. 

First pair of lco*s of the male with the carpus broad, ti'ianonlai*, and 
armed with numerous stiff hairs, most of which stand mnir tin* Inferior 
ano’lo, Pro}X)dus subcpiadrano’ular, broadest distally, and ])ossiblv a 
little j)roduced at the inferior distal anii’le: inferior mar^-in with a 
lumiber of stout hairs; palmar surface with a deep oroove, ou each 
side of wliich are a muulu'r of strono- teeth and stiff hairs. Daetvl 
curved and sfrong, as lojiy as the palmar suiface; in the fc'iuale th(*se 
paids differ in beinc- smaller and h*ss strono-ly aruu'd than in the mah*. 

Second ])air of leo-s of the male with the car})us similar in n(*n(*ral 
form and armature, but i>roportionally broader and stouter. Fro- 
podus consid(*rably laro-<‘r than that of first })air of le^s {md eloni>*ate, 
twice as lonj^- as bi'oad; tin*, oreatest width is at a })oint about one- 
fourth of the distance from the postcu’ior end. and fi’om this j)oint the 
width of the s(*o-iuent nai-rows rapidly and nearly unifonuly to the 
base of tlu*dai‘tyl; the supeiaoi- marc'in is sligditly conv(*x: tin* inferior 
marc’in, the shai)e of which has already been desci-ilu'd, is i)ostcriorlv 
provided with a considerable number of loni>*, stout hairs, while the 
palmar surfac(*. extendiiu*' ovi*r two-thirds of the infero-antei-ioi‘ mar- 
gin, has a few bristles and ten or more stronc- teeth in two rows 
between which the dactyl (‘ati be closed; of these* teeth the inf(*riorone 
or two aVe much laro’or than the others; the dactyl is larger and 
strono-er but less curved than that of tin* first pair of lc.i;’s. In the 
female the second pair of lec-s is oidy slightly lar^i'r than the lii-st 
pair, and the armature of the propodus is weak. 

The fifth, sixth, and sev(*nth pairs of le<^s are strongly develope'd 
and bear on their post(*rior 'margins es})e(*ially an unusual number of 
tine, hair- like spines. 

Pvj)imera of the first four thoracic sc'gments rather strongly d(*vel- 
oped, the fourth being unusually large* and ((uadmngular. 

Segments of the al>doim*n rounded above aiid without a trace* e>f the 
s])ines ediaracteristic e>f the genus. 

Telson divide*d ueai’ly te> its base*, eae-h division trum-ate*, anel with 
three or four rather stout spines. 

Posterior pair of abdominal appendages with the inner ramus shoi't 
and rudimentai-y, the oute*i- well eleveh)pe*d and compose'el of two 
segments. 

No marked variation is e>bser\ alde* in the* ale‘ohe)lie spe*cime*ns, e'xe*e])t 
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thilt in one example the eyes are entirely oono while in the others the I 
eyes are present, hut veiy small. Dr. Paekarcl has called attention I 
to the well-developed eyes; compared with other subterranean species [ 
they may be regarded as well developed, but when compared with the | 
Gammarus in the pool just outside the cave their eyes are minute and I 
not more than riidimentary. In the living animal a great variation \ 
was observable in the color, some being pure white while others were 
inclined toward the pur})lish spoken of by Packard. The original j 
description of ( \ anteivuttux is here (jiioted, but it must be understood 
that the identitication of my specimens with Packard's sp(*cies has been l 
on account of the correspondence of his tigure and type kH'ality rather | 
than the description. 

It is a large and purplish species; tin* first antenna* very long; the fiagellnm with 
20 to 24 joints; the entire antenna* fieing over one-half and nearly two-thirds as 
long as the body; the last joint of the pe<lnncle being slightly more than halt as long f 
as the penultimate joint. Compared with C. ijmriUn Smith, from Lake Superior, it ^ 
differs in the form of the eyes, the longer and stouter first antenme, the flagellum 




c Manus of second l.air of feet, .\fter Packard. 

having a greater number of joints, and in the different i)roportions of the joints of 
the peduncle. * * * The fourth pair of epimera are usually large and scpiare. 
The telson, together with the caudal stylets, is much as in C. gracilis, but the rami 
are slightly stouter and more polished and the spinules a little stouter. It is prob- 
ably a little larger species than C. gracilis, the specimens being 6 to 7 mm. in length; 
the eyes are not so distinct and are only one-fourth as large as in <\ gracilis. 

1 lir.st met with this crustacciiu well within the cave and be^mnd the 
point where the last traces of daylight were visible. They Avere found 
on a piece of decaying wood, but. although a number were seen, they 
were so tictive that only a few Avere obtaini'd for preservation. 1 
afterAvards found them in various parts of the cave stream, ahvays 
on decaying Avood. 

Although there are several rather im})ortant difl*erenc(‘s between mv 
specimens and the description of G. 1 have no hesitation , 

in regardiiTg it as Packard's species, as it agrees very well with the | 
ligures, but L tind it must belong to the genus Xiplauyus of Schiodte 
rather than to Cranyonyjc, 
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GAMMARUS PURPURASCENS, new species. 

Ti/pe, — No. 25544, L^.S.N.^1. Collected September b, by 

W. Hay, at the mouth of Nickajack Cave, Shellmoiind, Tennessee. 

E}"es laro*e, reniform, with the (*oncav'ity anterior. Head large, 
deep, notched in front for both antenme, and with a very short ros- 
trum. First antenmv a))oiit half as long as the body, with a small sec- 
ondaiT flagellum of three articles: flagellum with from twenty to 
thirty articles; all the basal segments and those of the flagellum plen- 
tifully provided wdth hairs. Second antenme a litth' over half as long 
as the first pair; first basal segment short and broad, second and third 
short, the second with a spine on the inferior margin; fourth and fifth 
segments of nearly equal length, each longer than the first thi'ee seg- 




FlO. 7.— GAMMARUS PURPURASrEN.S, NEW SPECIES. 



a, Left lateral view of adult male. 

b, First antenna. 

c, Second antenna. 

d, Mandible. 

e, Third maxillipeds. 

/, Legs of second pair. 



(j, Legs of first pair. I, Apjiendage of thirteenth seg- 

h, Legs of third pair. ment. 

i, Legs of seventh i>air. m, Dorsal view of abdomen and 

j, appendage of eleventh seg- appendages. 

ment. n, Telson. 

k. Appendage of twelfth segment. 



ments together; flagellum, composing about one-third of the append- 
age, of nine articles. All these segments, like those of the first antenme, 
are plentifully provided with still' hairs, and the segments of the fla- 
gellum bear, in addition, each a particular mushroom-shaped sense 
organ. 

First pair of legs of the male strong, but of slightl}" smaller size 
than tho.se of the second pair. The carjnis is short and broadly trian- 
gular; its distal margin, especially near the inferior angle, is abun- 
dantly supplied with long bristles. 4'he hand slightly broader than the 
carpus, its superior and inferior margins convex, the i)almar surface 
very oblique and armed on each side with scattenal spines and teeth 
betw^een which the dactyl clo.ses; the bristles on the hand are most 
Proc. N. M. vol. XXV — 02 28 
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abundant near the palniai- .siirfaee and the distal end of the su})erior 
margin. Th(‘, dactyl is al)out one-half as long as the hand, strongly 
curved and very acute. 

The second pair of legs differs from the tirst not only in size Imt in 
the shape of all the segments and their armature of hairs and bristles. 
The carpus is more perfecth^ triangular in protile, but has an almost 
exactlv similar arrangement of bristles. The hand is somewhat <piad- 
rangular; its superior and inferior margins are subparallel and the 
palmar surface is only slight!}' o))li(|ue: there arc a few teeth and hairs 
at the sides of the palmar surface, another small buncli of slender 
hairs near the articulation of the dactyl, and a rather extensive patch 
of stiff hairs on the inferior margin. The dactyl is straighter than in 
the preceding appendage and mor(‘ blunt. 

The other pereiopods are similar to those of the GahtmarUlu' except 
that the third and fourth arc very hairy and the lifth, sixth, and sev- 
enth have the l)asal segments much narrower, broadest at the proximal 
end and gradually narrowing distally. 

Segments of the abdomen rounded {d)ove, the fourth, fffth, and 
sixth with the iK)sterior margin slightly produced in three places — one 
in the middle and one very near the middle line on each side — and 
armed with three small clusters of spines. The spines of the middle 
clusters arc rather smaller than those of the side clusters. 

Both rami of the posterior caudal stylets with many slender hairs 
but no teeth. 

Telson divided almost to the bas(‘; each division with a spine near 
the middle of the outer margin and a series of about five at the distal 
extremity. 

This s})ccies resembles Gcun l!huuini< Smith, but has much 
longer antenme, larger eyes, differently arranged spines, and a differ- 
ent telson. Judging from Smith's tigureJ the posterior caudal stylets 
are much longer in G. lutoueiis. The second antenme of G. 2>^fr2nu'- 
ascei('S‘ have fewer segments than G. Ihiuueus^ but the difference is 
more than made up by the very numerous segments of the lirst 
antenme. 

The variation in the number of segments in the first antenme is 
apparently dei)cndent upon sex and age; they arc longest in fully 
adult males, slightly shorter in adult females, and shortest in the 
young, without distinction as to sex. 

I found this species quite common among the growing vegetation 
and decaying wood in a pool at the mouth of the cave. In color they 
were a dark i)urplish gray and their movements in the water were very 
(piick, so that their capture was quite difficult. I also found them in 
the spring at Kossville, (Teorgia. but of smaller size and in fewer 
numbers. 

^Kept. U. fs. Comm. Fish and Fisheries, 1872-73, p. G51, pi. ii, lig. 0. 
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Order MACROURA. 

Family ASTACID.E. 

Genus CAMBARUS. 

CAMBARUS BARTONI CAVATUS, new subspecies. 

7]/j)e. — U.S.N.M. iiaOlT. Powell 1{. Tazewell, Tt'ime.s.see. 

Distrihutio)}.-- Eastern and central Tennessee. 

Similar to ( \ harttmL but with broad, parallel sided, deeply exca- 
vated rostrum; the ai^pearance of deej) excavation bcino- pju’tially ^'iven 
by the unusually high eh'vation of the margins of the rostrum. The 
areola is narrower and moi’e thickly i)unctate than in ( \ hinioni Ifortffiu 
and the epistoma is triangular. The antemne extend almost to the end 
of the abdomen and the carapace is more nearly cylindrical. 

AVhile, as in all the other subspecies of (\ h<nio)u^ then* is (juite a 
little variation noticeable in this form, the characters given above will 
be found to hold good in the majorit}' of cases. Intermediates with 
the Kentucky or Virginia forms must of course be expected. 

There are in the United States National ^Museum specimens of this 
subspecies from the following localities in Tennessee: Tennessee River 
near Knoxville and Chattanooga; Ikills Creek near Tazewell; Indian 
Creek near Cumberland Gap, and Powell River at Tazewell. The 
latter, which have been selected as the types, have the characters of 
dilierence most mai’ked. 

I found this crayfish in small numbers in the cold water llowing 
from the John Ross Spring at Rossville, Georgia. One large female 
carried ^^oung. 

CAMBARUS HAMULATUS Packard. 

The crustacean of the greatest interest to me in Nickajack C^ive was 
the blind cra3iish, CaiNharus /ta/nv/afns, described b^- Packard.^ The 
first specimens were observed during mv first visit to the cave; a male 
and a female about 4.“) mm. in length were found on a mud baidc at the 
edge of the water. No more could l)e collected during the first week, 
although repeated search was made in all possible localities. 

At the time of my .se(*ond visit to the cave, after the water h;id fallen 
and was clear again, a specimen was occasionallv observed. But it 
was not until 1 began to look for them under the rocks in tin* cave 
stream that 1 found how commoji thev were. Thev appeared habitu- 
allv to live under such, where the\- had scooped out a cavity in whi(*h 
to lie and from which thev seemed seldom to travel. When disturbed, 
if the\' sought to escape, it M as bveraMding aM nj" rather than bvsM’im- 
ming, and thev M ould seldom move more than a fcM' feet. Most oft(m. 
hoM'ever, they Mould lie perfectlv still, and after the cloud of mud 



^ Orcottectes hamukUius Vackard, Amer. Nat., XV, 18Sf, p. SSO. 
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caused by raisino- the stone had cleared away, the^" could be seen lying 
quietly in their cavity or trending the mud to avoid being covered up. 
They Avere easily caught in the hands, as even after they had been 
touched they made no great effort to get out of danger. Indeed, in 
one case, I let a large specimen drop back into the water and a minute 
or so later found it lying at 1113^ feet; it had sunk like a stone and had 
not tried even to crawl a wav. d'hev sccmied to be totally devoid of 
the senses of sight and hearing, and the sense of touch did not seem to 
be nearlv as Avell develojM'd as in ( \ I tried manv experi- 

ments to determine these })oints, as well as those regarding the habits 
inention(‘d above. As is well known, 0 . differs considerabl}^ 

from peUHvl<htf< and is more closeh" related to such forms as C. har- 
ton'i or C. Jatinuunm.^ which are surface dwellers and provided with well- 
dt'veloped eyes. Nevertheless, the general appearance is so strikingly 
like (\ p>lhwnh(i<WYAi w ithout a careful examination it w ould be exceed- 
ingh" difficidt to distinguish the two species. Compared w ith the tw^o 
other 1)1 ind cravffshes from this countiT, C. and C. ache rout 

the resemblance is less marked and the greatest difference is noticed 
between C. hanndato.s and C. retosus. Yet C. f^etorns is the closest 
relative of C. Joumdatus, w hile O. and C. As, which 

are very dissimilar in general appearance, are closel\^ related. These 
facts are cited to show that there are apparentlv certain characters in 
the Crustacea which leadih^ lend themselves to modification under sub- 
terranean inffuences, but Avhich mean verv little w hen it comes to detect- 
ing familv, generic, or specific relationships or differences. Sense 
organs and color ma}’ change wdth such rapidity that the animal becomes 
a true spehean species before it is able to so change its habits as to 
become perfectl^^ adapted to a subterranean life. Thus, I w ould regard 
the lad)it of living under stones of C. hamvlatus and Ccecidotea ricli- 
ardaonir as a primitive instinct to which the animals cling in spite of 
the fact that it is useless. C. peUuctdm is probabh^ an older species 
and has adapted itself more perfectly’ to conditions in the caverns 
where no special concealment is necessaiy. 

As to the anecstrv of i\ luamduftis we wmuld most willinglv look to 
some species of the (\ Ixirtoiu group, which occurs in this region, and 
of the three which arc know n to occur, C. Ijurtoni.^ C, latlmanus., and 
(\ e.dmneio<^ the latter is far more like C. hcumdutiis than either of the 
other tw’o. There is, how ever, another species, C.jordani Faxon, which 
in some characters agrees still more closely" w ith (U. Jnuji ulatus.^ and its 
range is not so far aw^a^’ as to make it impossible that it will still be 
found in the same territoiy. The w ide and long areola, the lateral and 
lu’anchiostegial spines of the carapace, the ffat rostrum with lateral 
spines and long acumen, triangular epistoma, long antenmv (ev^en 
longin' m jordan! than in haundatHs). the shape of the antennal scale, 
(he development of hair on the inner faces only of the third maxilli- 
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peels, and the lono- tinkers are all characters in which the two r<‘s(aid)le 
each other. They ditier markedly in the shape of th(* carapac<‘, areola, 
and hand, and the body and all the apptmdag'e.s in ( hamulatifs wyh 
more elono-ate and slender. The chai-acters of ditterence, however, are 
undoubtedly due to the subterranean influences and are to be explained 
as Dr. Lonnberf»* has explained the difl'erences between C. arcltn-onfis 
and ( \ clarl'i. 

Dnfortunateh^ we knoAV only the second form male of (\ jordani 
and ail}" comparison of the rather peculiar annulus v(‘ntralis of the 
female of C. hcunHlatu^ w xih. that of the other species is impossible. 

Of this species a series of tw^enty-six wavs obtained from Nickajack 
Cave and one specimen from a small cave known as 
^^dne House Ca^e, about three-fourths of a mile 
distant from Nickajack. 

Altogether there are tifteen females and eleven 
males, and of the latter ten are in the second form 
and one first form. 

In size the specimens range from 17 to b.^) mm. in 
length, both the extremes being found in the fe- 
males. Of the males the smallest is 88 and the 
largest 55 mm. long. 

\Trv little variation is observable in this series, 
and such as there is is confined to minute characters; 
thus, in some specimens tin* cervical groove is arcuate, in others 
slightly sinuate; in some the acumen of the rostrum is vei-y slender, 
in others stouter. In the larger specimens there are two or three 
smaller spines, which are less developed or Avanting altogether in the 
smaller specimens. 

The first form male, which has hitherto not been observed, difl'ers 
from the second form in having slighly stouter chehe, the hooks on 
the third pair of legs are much stronger (in some of the second form 
males they are Avanting), the l)asal segment of the fourth pair of legs 
is perhaps provided Avith a little larger knob, the first pair of abdomi- 
nal a[)pendages have the tips of the branches sharply recurvt'd, the 
tips of the inner branch is slender, straight, and sj)iniform, and is 
directed backAvard at right angles to tlie rest of the appendage and a 
little outAvard; the outer branch is curved over the ti[) of the inner, it 
is thin and blade like and horny. 

CAMBARUS LATIMANUS STRIATUS, new subspecies. 

Type. — U.8.N.M. i^50lfl. Nashville, Tenn. E. B. Williamson, 
collector. 

Dr. FaxoiD Avas th(‘ first to call attention to certain alxoTant speci- 
mens of C\ lat'nnanuH ixo\\\ Blount Spring, Cullman, and Bridge})ort, 

^IteA’ision ol‘ the .Vstacidje, p. 09. 
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Alabanui. and Ashland, Cheatham C^oiinty, Tennessee, in which the 
areola is reduced almost to a line in the middle, the metacarapace is 
longer in proportion to the ])rocarapace, the fingers are shorter, the 
tuberciilation of the hand weaker, the epistoma narrower and less 
strongly truncate. 

Ivecent additions to the collection of the United States National 
jMuseum and the ^luseiim of Comparative Zoology, of material col- 
lected near Nashville, Tennessee, liy Mr. E. B. Williamson and a 
series of specimens collected by myself at Nickajack Cave show that 
we are dealing with a distinct geographical race of C. latimanus^ the 
range of which extends over the eastern portion of Tennessee and 
northern portion of Georgia and Alabama. 

It limy be desci'ibed as follows: Similar to C. hitimanus, but with 
the rostrum a little more decurved and perhaps a little broader toward 
the tip. Suborbital angle rounded, branchiostegian spine developed, 
but very small, lateral spine of carapace usually represented by a 
denticle just behind the cervical groove. Areola linear, sometimes 
almost oliliterated, its length equal to the distance from the cervical 
groove to the base of the rostrum. Epistoma triangular, not trun- 
cate. sides convex. Hands with one rather strong row of squamose 
tub(u-cles along the inner margin and just above it another obscure 
row of much weaker tubercles, hand and, especially the fingers, 
deeply and roughl}- punctate, but not tuberculate, except as just men- 
tioned. The carpus commonlj" bears strong median and siimll proxi- 
mal internal spines and a rather blunt spine below at the distal border, 
hut both this segment and the meros vary, as they do in the typical 
forms. 

The specimens fi-om Ashland Cit}\ mentioned above, belong to this 
subsp(M*ies, and the others are, in various ways, intermediate between 
the typical Cl Jatima)nis and those just desci-il)ed. 

From a series sent alive to the United States National IMuseum 
the following coloi* notes were taken, whi(*h are interesting in that 
they show that the same species ma}" have at least two styles of 
coloration. The sexes were not distinctively colored and there was 
some variation in each style. 

In one, the ground color, in fact nearly the entire body was a clear 
sage green shading into dirty gray brown on the sides and tail fin and 
into very dark-bi‘own black on the sides of the head. There were a 
few blackish shadings on the angles and inner surfaces of the meros, 
carpus, and chelipeds. The margins of the rostrum, postorbital 
ridges and the tips of all the spines on the chelipeds and the tips of the 
fingers were ochre yellow. Beneath, the color was of a uniform light 
gray. 

In the other style of coloration the gi'ound color was a dark brown 
(near clove l)rown but not so red), becoming a little lighter on the head 
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and fading into grayish on the sides. r>i‘g*i lining' at tlie eer\ical groovi* 
and extending’ the full linigth of the aiidonicn, but not including tin' 
telson was a conspicuous light-brown stripe, widest on the carapace 
and with irregular and poorly detined margins, lint on the abdoiiK'n 
pretty well delined. In addition to the median stripe, the abdomen 
had on each side a lateral stripe, well detined along its inner margin, 
but of uncertain limits outside. There was a faint suspicion of rusty 
yellow on the sutures in the external blade of the tail tin and tlie spines 
of the body were white. Beneath, the (*olor was very light vinaceous. 

In the summer of IbOl 1 found this crayfish in some numliers under 
the stones in a small pool formed by the stream issuing from Niekajack 
Cave. The males were all of the second form and both sexes exhilnted 
the two-color phases mentioned above. Several of the specimens were 
brought alive to Washington, l>ut most of them soon died. Two, a 
male and female, survived several months, living in a small bowl in 
which the water was fre(piently changed and food siq)pli('d from time 
to time in the shape of bits of apple and shreds of meat. Novembei' 
15 the female shed her shell, but did not exhibit a perceptilile increase 
in size. December 20 the male shed bis shell and came out as form J, 
but without a marked increase in size. 

It ma}" lie added that among the specimens collected at the mouth of 
Nickajack Cave, two of the second-form males had evidently shed their 
shells very recently; so, from evidence now at hand, it looks as if the 
second-form condition begins in August and lasts until I)eceml)er, but 
I am inclined to believe that the specimen kept in captivity had its 
ecyd 3 ’sis somewhat hastened bv the unnatural conditions. 

CAMBARUS SPINOSUS Bundy. 

Specimens of this species (Males f. II and females) were obtained 
from a small stream liowing from a pond which, in turn, was fed b^^ the 
cave stream known as John Ross Spring near the town of Rossville. 
Georgia. The}^ agree ver}- well with typical specimens, except as 
regards the length of the posterior portion of the carapace, which is a 
little more than one-half as long as the distance from the cervical 
groove to the lateral spines of the carapace. 

In habits thev seemed to be verv similar to C. Hagen, 

living in shallow burrows in the soft mud, in shallow water, or in exca- 
vations under flat stones. 



